Differential production of interleukin-6 in the brain and spleen of mice treated with lipopolysaccharide in the presence and absence of lead.
The heavy metal lead (Pb) markedly augments the lethality of endotoxin in laboratory animals. Much of the tissue injury produced by endotoxin is thought to be mediated by cytokines. Thus, the effects of Pb on the regulation of interleukin-6 (IL-6), a proinflammatory cytokine that shows high correlation with symptoms of endotoxic shock, and the levels of corticosterone, a hormone produced to prepare the body to cope with stress, upon lipopolysaccharide (LPS; endotoxin) administration were investigated. After intravenous administration of LPS, the kinetics of IL-6 gene expression by Northern blot analysis revealed a rapid increase of IL-6 mRNA, which peaked by 2 h in the spleens and 3 h in the brains of B6C3F1 female mice, with or without Pb exposure. Peak production of IL-6 protein after LPS challenge was observed at 2 h in the spleens and 3 h in the sera regardless of Pb-treatment. However, Pb-exposed mice showed an altered kinetic profile of IL-6 appearance in the brain, in that the levels of IL-6 in the brains peaked at 4 h rather than 3 h, the peak for the control mice. Moreover, at two time points, the amounts of IL-6 were found to be higher in the brains of Pb-treated mice. Increases in IL-6 were detected in multiple areas of the brain, but Pb did not significantly enhance this level in any area. The observation of both IL-6 transcripts and protein in the brains of mice upon peripheral LPS administration is indicative of local de novo synthesis of IL-6 in the brain. IL-6 production in the brain may contribute to the centrally mediated effects of IL-6, since IL-6 in the brain is known to activate the hypothalamus-pituitary-adrenal (HPA) axis. Upon LPS challenge, corticosterone levels peaked at the 2-h time point and stayed elevated for 6 h regardless of Pb exposure. The increases in brain IL-6 and its extended expression by Pb do not appear to have significantly altered the HPA axis on the basis of the corticosterone level, but brain IL-6 is known to affect multiple brain functions such as long-term potentiation.